Passage of Japanese encephalitis virus in HeLa cells results in attenuation of virulence in mice.
Of four wild-type strains (Nakayama-original, SA14, 826309 and Beijing-1) of Japanese encephalitis (JE) virus that were passaged six times in HeLa cells (HeLa p6), two (Nakayama-original and 826309) became attenuated for mice. In the case of strain Nakayama-original, the virulence for mice was markedly reduced and attenuation was retained on passage in primary chicken embryo fibroblast, LLC-MK2 and C6/36 cells. The binding of non-HeLa-passaged Nakayama virus to mouse brain membrane receptor preparations could be differentiated from binding by Nakayama HeLa p6 virus, suggesting that the envelope (E) protein is involved in the attenuated phenotype. Both of the attenuated viruses can be distinguished from the virulent non-HeLa-passaged parental viruses by examination with E protein reactive vaccine and wild-type-specific monoclonal antibodies (MAbs). The vaccine-specific MAb V23, which is only reactive with the SA14 series of live vaccine viruses, recognized the HeLa cell-attenuated Nakayama-original and 826309 viruses, whereas two wild-type-specific MAbs (MAbs K13 and K39) lost reactivity. Comparison of the nucleotide sequences of the structural protein genes of the 826309 and Nakayama-original virulent parent and attenuated HeLa p6 viruses revealed that the viruses differed by 37 and 46 nucleotides coding for eight and nine amino acid mutations, respectively. However, other than one amino acid in the E protein, the membrane and E protein amino acid sequences of the two attenuated HeLa p6 viruses were identical.